Stabilization of water-in-oil emulsion by Rhodococcus opacus B-4 and its application to biotransformation.
Rhodococcus opacus B-4, which has recently been isolated as an organic solvent-tolerant bacterium, stabilized water-in-oil (w/o) emulsions by inhibition of droplet coalescence when the cells were dispersed in 90% (v/v) organic solvents. Confocal microscopy revealed that many bacterial cells assembled at the interface between oil and water droplets, though free cells were also detectable at the inside of water droplets. Bacterial cells in the w/o emulsion were capable of utilizing both a water-soluble (glucose) and an oil-soluble substrate (oleic acid) as an energy source. Availability of the w/o emulsion as an immobilized cell system in organic solvents was demonstrated using production of indigo from indole and production of o-cresol from toluene as model conversions. When glucose and oleic acid were simultaneously supplied as energy sources, the w/o emulsion culture of R. opacus B-4 produced indigo and o-cresol at levels of 0.217 and 2.12 mg ml(-1), respectively, by 12 h.